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What is object-oriented programming?

The goal is to model software based on “real-world” (1) Department of Physics and Astronomy ~ (?) NASA Jet Propulsion Laboratory

abstractions enhancing safety, portability, modifiabil- University of California at Los Angeles High Performance Computing Systems Group How does Fortran 90 support OO concepts?

ity, and understanding. This consists of analyzing Imaging and Spectrometry Systems Technology Section (385) Modules represent classes while variables, created
the problem, designing objects, and writing software from derived types in modules, represent objects.

using a specific language. SETE S ERWELERESIl Object-Oriented design models clarify application Module routines take objects as parameters.

organization. _ _
; b C++ object-oriented model.
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call plasma_dpost(electrons, charge_density, edges) The answer is due to language features. Fortran 90 supports multidimensional dynamic arrays, array
operations, and other features that must be created explicitly in C++.
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Does Fortran 90 support interlanguage commu- Are all object-oriented features useful in scientific

Sketch of object-oriented Fortran 90 parallel PIC code

PROGRAM beps3k
use partition_class, plasma_class

nication of objects with C++?

programming?

call MPI_INIT(ierror) Yes, as long as C++ virtual functions are not used Not all features of object-oriented design seem useful
cal ﬁg%@eﬁm‘?éggf;goﬁ e Zq)bme' np) since this construct modifies the object data storage for scientific programming. Inheritance has limited
cll feds_nt(efeld, nx ny, n2) Free-Expansion Experiment Isag/c?:;rl:c]: 2;/t?:i]gl?tre_zo::psigcézgttgla)nner' (The F90O usefulness while compostion of abstractions were

EZII 2?;2?;1—5 0,!,2?3;"(222?5 ' S{{S,‘S)) The electron-ion mixture expands : . . very useful.

call plasma_push(electrons, efield, edges, dt) from a dense region into vacuum C++ and Fortran 90 inheritance can also be used

call plasma_pmove(electrons, edges)
call plasma_dpost(electrons, cdensity, edges)
end do
call fields_destroy(efield) ; call fields_destroy(cdensity)
call species_destroy(electrons)
call MPI_FINALIZE(ierror)

under its own forces. and member routines can be called. What Lies Ahead?

The major benefit... Fortran 2000 will have full object-oriented features

including single inheritance, polymorphic objects,

END PROGRAM beps3k Fortran 90 creates new opportunities to attack more parameterized derived types, constructors, and
ambitious problems in a manageable way. destructors

Gravitational Experiment '

Initial partitioning of bodies with uni- See for yourself!

form distribution with subsequent . ) ) ) .

clustering of bodies under gravita- Visit our web sites for more information: Or write to us:

tional forces. http://www.cs.rpi.edu/~szymansk/oof90.html decyk@physics.ucla.edu Created:
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